CHAPTER ONE
INTRODUCTION

Breast cancer is a malignant tumor of breast tissue suspected by clinical
findings such as a breast lump, breast thickening, or skin change, or
changes on mammography (Julie, et al. 2000).

Breast cancer is by far the most common female malignancy diagnosed
and the most frequent cause of cancer death among women worldwide
(Yuhua, et al. 2015).

The global burden of breast cancer in women, measured by incidence or
mortality, is substantial and rising in several countries worldwide an
estimated 1.4 million women were diagnosed with breast cancer in 2008
and about 458,400 women died from the disease that same year. Breast
cancer incidence rates tend to be higher among more affluent women,
both within countries and internationally (Steven and Yasmin, 2013).

In 2009 the first National Population-based Cancer Registry (NCR) was
established in Sudan, the first data from the(NCR) for Khartoum State for
the period 2009-2010, found 6771 new cancer cases were registered of
those, 3646 (53.8%) cases were in women and 3125 (46.2%) were in men
(Intisar, et al. 2014).

The risk factors of breast cancer included previous breast cancer, at-risk
lesions such as atypical ductal hyperplasia, lobular carcinoma in situ,
lobular hyperplasia and sclerosing adenosis, increased breast density,
childlessness, early menarche, postmenopausal obesity, exogenous
hormone use, family history, dietary factors and alcohol (Robert, et al.
2007).

Methods of diagnosis of breast cancer are mammography, magnetic

resonance imaging (MRI), breast biopsy (the only definitive method for



diagnosing), immunohistochemistry (IHC), and serum tumor biomarker.
The main types of treatment for breast cancer are surgery, radiation
therapy (RT), chemotherapy (CT), endocrine (hormone) therapy (ET),
and targeted therapy (Mohamed, et al. 2015).

The p63 is a member of the p53 tumor-suppressor gene family with
structural homology to p53, but one that, from a functional point of view
shows both similarities and differences from p53(Chan, et al. 2005).

P63 is expressed in stratified epithelial and in basal cells of the prostate
and salivary glands. In mammary epithelium p63 has been shown to be
expressed only in the myoepithelial layer . Previous studies found that in
all cases, p63 expression was nuclear in normal breast tissue present in
the examined sections consistent intense staining of nuclei of normal
myoepithelial cells of breast lobules and ducts was noted. In all benign
lesions, p63 immunoreactivity was noted in the myoepithelial cell layer
surrounding the epithelial structures staining intensity was comparable to

that normal breast tissue (Stefanou, et al. 2004).



1.2Rationale:

Breast cancer is by far the most common female malignancy diagnosed
and the most frequent cause of cancer death among women worldwide
(Yuhua, et al. 2015).P63 might distinguish between invasive ductal
carcinoma and in situ ductal carcinoma and some questionable ductal

hyperplasia lesion leading to correct therapy.

1.30bjectives:

1.3.1General objective:

To study the role of p63 in differentiation between benign and malignant
breast tumors.

1.3.2Specific objectives:

1. To detect the expression of p63 in breast tissue by using
immunohistochemical methods.

2 .To correlate between p63 expression and histopathological subtype.



CHAPTER TWO

2. Literature review:

2.1Scientific background:

Breast cancer is a disease in which breast cells proliferate abnormally the
diagnosis of breast cancer is established histologically, breast cancer may
present as a breast lump, thickening, or skin change, non-palpable cancers
may be detected by mammaography. A biopsy is necessary to confirm the
diagnosis and determine the type of cancer present, when breast cancer
cells metastasize from the original tumor and enter the blood stream or
lymphatic system they can form secondary tumors in other parts of the
body (Julie, et al. 2000).

Breast cancer is one of the most common malignancies that affect women
worldwide, and its morbidity has been increasing every year, more
attention has been directed towards breast cancer prevention (Man, et al.
2015), despite advances in diagnosis, the prognosis of breast cancer is
unfavorable due to its metastatic nature (Yuhua, et al. 2015).

2.2 Histology of breast:

The breast is a bilateral organ that in the female undergoes dramatic
changes in size, shape, and function in association with infantile growth,
puberty, pregnancy, lactation, and postmenopausal regression, the
development of the human breast is progressive process initiated during
embryonic life (Jose and Irma, 2014). In the adult breast, two major cell
types can be detected the myoepithelial and the luminal secretary
mammary cells (Maha, et al. 2007).

2.3 Disorder of breast (malignant):

2.3.1 Carcinoma in situ:

2.3.1.1 Ductal carcinoma in situ (DCIS):

DCIS is a malignant clonal proliferation of epithelial cells limited to
ducts and lobules by the basement membrane, divided into two major
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architectural subtypes comedo and non comedo (Robbins and Cotran,
2015).

2.3.1.2Paget disease:

Paget’s disease is a weeping, crusted, eczematous lesion of the nipple
caused by in situ breast carcinoma cells permeating the squamous
epithelium more extensive lesions may involve the areola and
surrounding skin (Noel, et al.2009).

2.3.1.3 Lobular carcinoma in situ (LCIS):

LCIS is a clonal proliferation of cells within ducts and lobules that grow
in a discohesive fashion, usually due to an acquired loss of the tumor
suppressive adhesion protein E-cadherin (Robbins and Cotran, 2015).
2.3.2 Invasive carcinoma:

2.3.2.1Invasive lobular carcinoma:

The classic type of invasive lobular carcinoma is a well-recognized

breast lesion other forms of this tumor (Noel, et al.2009).

2.3.2.2 Medullary carcinoma:

Medullary carcinoma is defined in the WHO classification of breast
tumors as a well circumscribed carcinoma composed of poorly
differentiated cells with scant stroma and prominent lymphoid infiltration
(Noel, et al.2009).

2.3.2.3 Mutinous (colloid) carcinoma:

It is a rare breast cancer formed by the mucus producing cancer cells.
Women with mutinous carcinoma have a better prognosis than women
with more common types of invasive carcinoma (Ganesh, et al. 2010).
2.3.2.4Tubular carcinoma:

They are special types of invasive breast cancer, tubular carcinomas

account for around 2% of breast cancer diagnosis (Ganesh, et al. 2010).



2.3.2.5Papillary carcinoma:

As the name implies produces true papillae, fronds of fibro vascular
tissue lined by tumor cells (Robbins and Cotran, 2015).

2.3.2.6Secretory (juvenile) carcinoma:

This rare form of breast carcinomas seen primarily in children, but it can
also occur in adults (Juan and Lauren, 2011)

Breast cancer histologies are important from the management view point
because they determine response to therapy and have impact on survival,
especially the aggressive tumor types, like undifferentiated carcinoma
(Muhammad, et al. 2009).

2.4 Epidemiology:

In the United States, breast cancer accounts for more cancer deaths in
women than any site other than lung cancer, breast cancer is the most
commonly diagnosed invasive cancer in the United States for women of
all racial and ethnic groups (Steven and Yasmin, 2013).

In Africa there is a controversy regarding breast cancer incidence in
premenopausal women having the worst prognosis, and further studies
and information are needed for better understand the pattern of this tumor
in Africa, the black women have high mortality even in developed
countries as North America (Maria, 2011).

According to the published data, cancer is increasing in the Sudan.
Although the exact reason behind this increase is not known, it partially
could be attributed to exposures to common and local carcinogens
(tobacco and toombak dipping) and to adoption of lifestyles seen in the
developed countries. Breast cancer continues to be the most common
cancer among women in Sudan (Elamin, et al. 2015).

In 2009, the first National Population-based Cancer Registry (NCR) was
established in Sudan, the most commonly diagnosed cancer among

women was breast followed by leukemia, cervix, and ovary, and among
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men it was prostate cancer followed by leukemia, lymphoma, oral,
colorectal, and liver (Intisar, et al. 2014).

2.5Risk factors:

These risk factors included, previous breast cancer, at-risk lesions such as
atypical ductal hyperplasia, lobular carcinoma in situ, lobular hyperplasia
and sclerosing adenosis, increased breast density, childlessness, early
menarche, postmenopausal obesity, exogenous hormone use, dietary
factors and alcohol (Robert, et al. 2007).

2.5.1 Germ line mutations:

Approximately 5% to 10% of breast cancers occur in persons with germ
line mutations in tumor suppressor genes (Robbins and Cotran, 2015).
2.5.2Race/ethnicity:

In the United States, Hispanic ethnicity and black race have been
associated with later stage at breast cancer diagnosis compared with white
women. Black women tend to have more aggressive breast cancers
(Steven and Yasmin, 2013).

2.5.3 Age:

They are found that incidence increased after age 30, in the age group
between 34 and 44 years, a risk of breast cancer was associated only with
a family history of breast cancer (Laamiri, et al. 2015).

2.5.4 First degree relatives with breast cancer:

Women who have one first degree relative with breast cancer have about
two-fold increased risk of developing breast cancer about 20 % of breast
cancer patients have a family history of the disease in a first degree
relative(Steven and Yasmin, 2013).

2.5.5 Estrogen exposure:

The risks were greater among users of estrogen — progesterone than
estrogen-only formulations and if hormonal therapy started at around the

time of menopause than later (Valerie, et al. 2011).
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2.5.6Mammographic density (MD):

It is one of the strongest risk factors for breast cancer women in highest
quartile of MD have four to six times increased risk of breast cancer
compared with those in the lowest quartile (Kimberly, et al. 2013).

2.5.7 The risk of histological types of breast cancer:

The different etiology of disease according to histological type, lobular
tumors have shown an association with age at first birth, increasing parity
may be associated with an increased risk of medullary tumors (Grethe, et
al. 2010).

2.6 Diagnosis and treatment of breast cancer:

2.6.1Diagnosis of breast cancer

2.6.2 Mammography:

Mammaography has radically changed the diagnostic approach to breast
cancer. Extremely small tumors (1-2 mm) can be detected with this
technique, which relies primarily on the presence of calcification (Juan
and Lauren, 2011).

2.6.3 Magnetic resonance imaging (MRI):

It is a powerful imaging tool produces high-resolution images without
requiring the application of harmful radiation (Mohamed, et al. 2015).
2.6.4 Molecular breast imaging (MBI):

MBI uses a radioactive tracer that lights up cancer tissues of the breast,
visualized by a nuclear medicine scanner (Mohamed, et al. 2015).

2.6.5 Breast biopsy:

The only definitive method for diagnosing breast cancer is with a breast
biopsy, there are several different types of breast biopsies.

2.6.5.1Needle biopsy:

Two types of needle biopsies are used to diagnose breast cancer, fine
needle aspiration cytology (FNAC) and core needle biopsy (CNB)
(Mohamed, et al. 2015).



2.6.6 Immunohistochemistry (IHC).

IHC is a technique that uses antibodies as a tool to detect protein
expression monoclonal or polyclonal antibodies complementary to the
antigen of interest are labeled with a marker either visible by light
microscopy or fluorescence (Mohamed, et al. 2015).

2.6.7Treatment:

The therapy of breast carcinoma includes surgery, radiation therapy,
hormonal therapy, chemotherapy, and target therapy, depending on the
type and extent of the disease. Surgical therapy, traditionally synonymous
with Halsted’s radical mastectomy, chemotherapy has had a significant
impact on the survival of patients with metastatic breast carcinoma,
hormone therapy, tamoxifen has emerged as the most important drug in
the past 20 years, to the point of becoming the endocrine treatment of
choice for all stages of estrogen receptor positive breast cancer (Juan and
Lauren, 2011).

2.7 P63:

The vast majority of human cancers arise from epithelial tissues its
dysregulation can impair the normal architecture or behavior of the
mammary epithelium, leading to cancer development (Rachel, et al.
2012). In the majority of cases, diagnoses of benign and malignant
epithelial lesions of the breast are achievable using hematoxylin and eosin
(H & E) during the last few decades, immunohistochemistry (IHC) has
become an integral part of pathology its provide useful and sometimes
vital information (Laila and Marilin, 2015).

The p63 is a member of the p53 tumor-suppressor gene family with
structural homology to p53 (Chan, et al. 2005),p63and p73are rarely
mutated or deleted in cancers, so p63 or p73 is a tumor suppressor gene
or an oncogene has been a matter of debate(Kazushi and Elizabeth,

2014).P63 is essential for epithelial cell survival and may function as an
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oncogene. P63 was expressed in the nuclei of myoepithelial and basal
duct cells (Hadi, et al. 2003),also observed that the expression was
restricted to epithelial cells of stratified epithelia, and subpopulation of
basal cells in glandular structures of prostate and breast, found that p63 is
expressed predominantly in basal cell and squamous cell carcinomas, as
well as transitional cell carcinomas, but not in adenocarcinomas,
including those of breast and prostate (Charles, et al. 2002).

The markers of myoepithelial cells and basal cells are extremely useful in
diagnostic surgical pathology, particularly when examining difficult
breast biopsies, can greatly assist in the distinction of carcinoma from
benign mimics of malignancy (Rodney, 2001).

The myoepithelial layer destruction is considered a differential diagnosis
parameter of in situ from invasive lesions in human breast cancer (Erika,
et al. 2012), p63 is often used as a sensitive marker to identify
myoepithelial cells particularly, it can be used to discriminate between
invasive ductal carcinoma and sclerosingadenosis or to identify
myoepithelial cells in papillary neoplasm (Sang, et al. 2014).

2.8Previous studies:

Previous study found that their findings suggest that p63 is a sensitive and
specific  myoepithelial marker, and may be included in
immunohistochemical panels aiming to identify myoepithelial cells in
problematic breast lesions. Regarding papillary neoplasms, it is possible
that tumor cells acquire and exhibit at least in part amyoepithelial
differentiation program,p63 has been investigated for its usefulness in
aiding the diagnosis of a multitude of histological entities, utilizing its
role as a myoepithelial marker in the breast to differentiate invasive from
non-invasive malignancies(Stefanou ,et al . 2004).

In other previous study found that all of the different categories of

metaplastic carcinomas showed similar clinico-pathological features
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(Patient age, tumor size, nuclear grade, mitotic activity, lymph node
status and hormonal receptor status). For metaplastic carcinoma with
epithelial component only, p63 was only expressed in the squamous cell
component, but not the adenocarcinoma component. Eight of the 10
tumors were positive for p63. Using p63 for diagnosis of metaplastic
carcinoma gives a sensitivity of 65%, a specificity of 96%, a positive
predictive value of 96%, and a negative predictive value of 66% and an
accuracy of 78%. P63 may be used as an adjunct marker in the diagnosis
of metaplastic carcinoma (Gary, et al. 2006).

Other previous study also found that in normal appearing breast tissue
p63 expression was detected in all myoepthelial nuclei of the duct system,
but no immunoreactivity was observed in cytoplasm. These cells were
seen as acontinous layer lining the epithelial side of basement membrane
and luminal cells were consistently negative, all invasive ductal
carcinoma cases completely lacked p63, positive cell lining a few
scattered residual myoepithelial cell from normal breast or carcinoma in
situ mixed in the area of invasive cancer result in p63 positive nuclear
expression but no partial ductal structures were recognized. The result
suggest an association between loss of p63expression and progression of
breast ductal carcinoma (Xiaojuan, et al. 2002).

Other previous study found that p63 was expressed only in poorly
differentiated ductal carcinomas (11.76% of cases).

Expression of p63 correlated with pathologic staging, tumor size,
histologic grading, nodal metastasis, and estrogen receptor negativity.P63
was expressed high-grade invasive carcinomas, this may be useful in
distinguish invasive from in situ lesions when they are very high grade,
p63 by itself is an indicator of aggressiveness of breast carcinoma.

P63 was totally negative in medullary carcinomas, and grade | and Il

invasive ductal carcinomas, being seen only in grade Il ductal
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carcinomas, positive cells were detected in grade 111 suggesting that these
cells originate from a primary progenitor cell that underwent divergent
differentiation to ductal and myoepithelial cells during clonal expansion.
p63 is a specific myoepithelial cell marker in normal breast tissue and is
expressed in a minority of breast carcinomas ,in normal breast tissue and
fibroadenomas, p63 stained the nucleus of a single continuous layer of
cells surrounding the ductal and alveolar epithelium the literature strongly
suggests that p63 is necessary for normal development of epithelial
organs being a marker of reserve cells the major histologic criterion for
the diagnosis of invasive carcinoma in breast tissue is the lack of
myoepithelial cells (Alfredo, et al. 2003).

Other previous study found p63 was expressed in the peripheral rim of
The myoepithelial cell layer in ADH and DCIS with occasional gabs in
DCIS. It was positive and stained occasional malignant cells in 3/30
(10%) of IDC cases. It is concluded from this study that p63 is specific
and valuable in differentiating myoepithelial cells and is more specific
and valuable than other myoepithelial markers, as ASMA and can
differentiate between ADH, DCIS, IDC as it stains peripheral
myoepithelial cells in ADH and DCIS with gabs in the latter and does

not stain any neoplastic cells. In IDC, it is positive in malignant cells in a
minority of cases which may indicate basal/stem cell/myoepithelial cell

origin of breast carcinoma (Maha, et al. 2007).
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CHAPTER THREE
MATERIALS AND METHODS

3.1Materials:

Archived breast tissue blocks were obtained from breast tissue were used
in this study.

3.2 Methods:

3.2.1 Study design:

This is a descriptive retrospective study aimed to study role of p63 tumor
marker in breast tissue using immunohistochemical method.

3.2.2 Study samples:

Forty tissue blocks were obtained from breast tissue, thirty samples were
previously diagnosed as malignant breast tissue and ten samples were
diagnosed as benign cell. Patient's identification data were obtained from
patient's files.

3.2.3Study area:

This study held in Radiation and Isotope Center at Khartoum (RICK) and
Khartoum Teaching Hospital during period from February to July 2016.
3.2.4Sample processing:

3.2.4.1 Immunohistochemical staining:

The section of (3um) thickness were obtained from formalin-fixed,
paraffin-embedded tissue was cut by using a rotary microtome and
mounted into salinized slides (Thermo). Following deparaffinization in
xylene, slides were rehydrated through a graded series of alcohol (100%,
90%, 70%, and 50%) and were placed in distilled water. Samples were
steamed for antigen retrieval for P63 using water bath (PT LINK) for
thirty minutes at 95c, and then washed in phosphate buffer saline (PH

7.4) for five minutes. Then sections were circulated by Dako pen,
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endogenous peroxidase activity was blocked with 3% hydrogen peroxide
and methanol for 10 min, and then slides were incubated with 150 pl of
primary antibody (P63 monoclonal mouse antihuman) for 20 min at room
temperature in a moisture chamber. After washing with PBS for 3 min,
binding of antibodies will be detected by incubating for 20 minutes with
dextran labeled polymer (Thermo -ultra vision). Finally, the sections
washed in three changes of PBS, followed by adding 3, 3
diaminobenzidine tetra hydrochloride (DAB) as a chromogen to produce
the characteristic brown stain for the visualization of the
antibody/enzyme complex for up to 5 min. Slides was counter stained
with Mayer's haematoxylin for one minutes then washed and blued in
running tap water then dehydrated through ascending concentration of
ethanol then cleared in xylene and mounted in DPX mountant (Jonh and
Marilyn, 2005).

3.2.5Result interpretation:

All quality control measures were adopted, positive and negative slides
were used during immunohistochemical staining.

Detection of more than 5 cells with brown nucleus per one field
considered as positive result.

3.2.6Data analysis:

Data analysis was done using SPSS11.5 computer program. Frequencies
mean and chi-square test values were calculated.

3.2.7 Ethical consideration:

Sample collected after taking ethical acceptance from hospital

administration.

14



CHAPTER FOUR
4. RESULT

The study includes forty samples, 30 (75%) samples of them were
malignant and <10 (25%) samples of them were benign as indicated in
table(4.1).

The age of study population range between 15 and 80 with mean age of
41 years.

Most patient were less than 40 years 22 (55%) and the remain are 18
(45%) older than 40 years indicated in table (4.2).

The histological subtype includes27 (67.5) invasive ductal carcinoma, 2
(5%) medullary carcinoma, 1 (2.5%) papillary carcinoma, 6 (15%) fibro
adenoma and 4 (10%) fibrocystic change.

The grade of study population include 7 (23.3%) grade | , 11 (36.7%)
grade 11, 10 (33.3%) grade Il and 2 (6.7%) not graded as included in
table (4.3).

P63 expression showed positive result among benign breast tumors in
9/10 (22.5%) samples , while in malignant breast tumors gave positive
expression in 6/30(15%) samples.

They are strong significant between histological diagnosis and p63

expression (P.v =0.000) as indicate in table (4.4).
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Table 4.1: Distribution of histopatholgical diagnosis:

Histopathological diagnosis Frequency | Percent%
Invasive ductal carcinoma 27 67.5%
Medularly carcinoma 2 5%
Malignant  "papillary carcinoma 1 2.5%
Fibro adenoma 6 15%
Benign Fibrocystic change 4 10%
Total 40 100%
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Table 4.2: Distribution of age of study population:

Age group Frequency Percent%
<40 22 55%
> 40 18 45%
Total 40 100%
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Table 4.3: The frequency of a tumor grading:

Grade Frequency Percent%
Grade | 7 23.3%
Grade Il 11 36.7%
Grade I 10 33.3%

Not graded 2 6.7%

Total 30 100%
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Table 4.4: Relation between the tumor histopatholgical subtype and

P63 expression:

Histopathological P63
. : — : P.value
diagnosis Positive (N(%)) | Negative (N( %)) Total
Malignant 6 (15%) 24 (60%) 30(75%)
Benign 9 (22.5%) 1 (2.5%) 10(25%) | 0.000
Total 15 (37.5%) 25 (62.5%) 40(100%)
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Microphotography (4.1):

Benign breast tissue showed nuclear positive expression of P63(40X).
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Microphotography (4.2):

Malignant breast tissue showed nuclear negative expressionP63(40X).
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CHAPTER FIVE
5. DISCUSSION

In this study forty samples were investigated by immunohistochemical
stain, 30 of them were malignant breast cancer and the remaining 10
samples were benign.

The age of study population range from 15 to 80 years, with mean age of
41 years. Most patients were aggregating in less than 40 years group
representive (55%), indicate that women less than 40 years are more
affected with breast cancer in Sudan. This is attributed to estrogen
hormone, most incidence rate of breast cancer was in young .

This result is agree with Andrew, et al. (2015) who reported that younger
women with higher recurrence rate. This effect is most pronounced in
women <35 years old, also agree with Intisar, et al. (2014) who reported
that the higher incidence rate of breast cancer in women aged 25-64
years. This finding also agree with Duada, et al. (2011) who that reported
breast cancer in females around the mean of 44years.

The diagnosis of study population includes invasive ductal carcinoma
most patients were diagnosis with invasive ductal carcinoma 27(67.5) this
result is agree with Muhammad, et al. (2009) who reported that most
common histologies include infiltrating ductal carcinoma counting for
more than two-third of cases, also agree with Duada,et al. (2011) who
reported the most common histopathological type of breast cancer found
Is invasive ductal carcinoma accounting for 78.8% of cases.

P63 immunostaining has strong association with negative expression with
malignant condition (60%) compared to benign (2.5%) with (P=0.000)
which suggest that their expression in benign tissue more than malignant
and it is sensitive myoepthelial marker, this result is agree with Stefanou,

et al. (2004),which their findings suggest that p63 is a sensitive and
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specific  myoepthelial marker and may be include in
immunohistochemical panel, also agree with Alfredo, et al. (2003)who
reported that p63 is a specific myoepithelial cell marker in normal breast
tissue and fibroadenomas stained the nucleus of a single continuous layer
of cells surrounding the ductal and alveolar.

P63 immunestaining negative in ( 55%) invasive ductal carcinoma and
positive in (12.5%) in grade Il and his is due to present of residual of
benign cell in invasion area and this result disagree with Alfredo, et al.
(2003) who reported that p63 was totally negative in medullary
carcinomas, and grade | and Il invasive ductal carcinomas, being seen
only in grade Ill ductal carcinomas, suggesting that these cells originate

from a primary progenitor cell .
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CHAPTER SIX
CONCLUSION AND RECOMMENATIONS

6.1CONCLUSION:

From this study we conclude that:-

- The age of the female breast cancer in Sudan is commonly less than 40
years.

- Most histological type of breast cancer is invasive ductal carcinoma.

- Grade of breast cancer found mostly in high grade (l1, I11).

- P63has intense nuclear expression in myoepthelial cell, positive high

expression in benign condition of breast tissue and negative in malignant.

6.2Recommendations:

From this study we recommended that:-

- Further research should be done on expression of p63 in breast tumors
tissue with large sample size.

- P63 should be used in panel of myoepthelial marker to help in

differentiation between benign and malignant breast tumors.
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APPENDICIES

Appendix 1:

Materials and instruments used for processing and staining of
the specimens

Disposable gloves.

Rotary microtome.

Microtome knives.
Salinized slides (Thermo)

Cover glasses.

Dry oven.

Water bath (PTLINK).
Coplin jars.

Humidity chamber.
Ethanol(100%,90%,70%,50%).
Xylene.

Mayer's haematoxylin.
Citrate buffer (PH 6.8).
Phosphate buffer (PH 7.4).
Primary antibody (P63).
Secondary antibody.
Substrate-Chromogen.
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